Increased pancreatic islet blood flow in 48-hour glucose-infused rats: involvement of central and autonomic nervous systems.
The pancreatic islet blood flow of rats 24 h after a prolonged (48-h) glucose infusion was investigated using a nonradioactive microsphere technique. In the basal state, islet blood flow was significantly increased in previously hyperglycemic rats (HG) compared to that in controls (C). During an i.v. glucose challenge, both plasma insulin and islet blood flow were increased in the two groups, but these increases were significantly higher in HG than in C rats. Although less pronounced, the results were similar when glucose was injected into the carotid artery toward the brain at a dose that did not modify the peripheral glucose level. The effect of this intracarotid injection was abolished after bilateral subdiaphragmatic vagotomy in both C and HG rats. Furthermore, in the latter group, both plasma insulin concentration and islet blood flow returned to values similar to those observed in the basal state in C rats. After pretreatment with the alpha2-adrenoceptor agonist clonidine, the insulin response to the intracarotid glucose load was totally blunted in the two groups of rats. By contrast, whereas such a pretreatment lowered the glucose-induced increase in islet blood flow in C rats, it was without effect in HG rats. These data suggest that a period of hyperglycemia and/or hyperinsulinemia is sufficient to induce a perturbation of pancreatic islet blood flow, which appears to be mainly due to an increased parasympathetic activity, whereas the decrease in sympathetic tone does not play a role. These modifications in autonomic nervous system activity could be due to alterations in some brain areas involved in "glucose sensing."